Self-assembled monolayers of alkanethiols on gold modulate electrophysiological parameters and cellular morphology of cultured neurons.
Self-assembled monolayers (SAMs) of omega-substituted alkanethiols on gold have been explored as well defined in vitro model surfaces for the investigation of neuronal growth and function. When used as cell culture substrates, surfaces with monolayers functionalized with terminal -COOH groups support neuron attachment and growth even without an intermediate protein layer. Addition of a poly-L-lysine layer (PLL) to the -COOH terminated monolayers significantly increases total neurite outgrowth. Mixed monolayers containing -COOH and -CH3 terminal groups in 1:10 and 1:100 ratios poorly support neuron adhesion and preclude neurite extension. A layer of PLL improves the ability of mixed monolayer surfaces to support neuronal growth in culture. The morphology of cultured neurons depends on the chemical composition of SAMs on the support surface. Using glass microelectrode intracellular recording, the properties of cell culture substrates modulate the dynamic properties of action potentials of cultured neurons. These findings provide insight into the cellular responses of excitable cells to the chemical details of a surface and, thus, may help direct the rational design of biologically active materials.